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Spallation sources
SNS, ORNL

16 instruments operating
3 in commissioning
1 under consideration
4 uncommitted beam lines

source:
1.5 x 104 protons/pulse @ 1.4 MW
1 GeV proton energy
695 ns proton pulse length
~ 10 us neutron pulse length
60 Hz

J-PARC MLF 0.3 MW

recent operations: 1.3 MW

ISIS 0.2 MW
Priority: build Second Target Station

10 Hz ESS  planned: 5 MW
optimized for large A neutrons
long pulse

short pulse



Opportunity: Time-dependent scattering

Match intensity and timing of pulses to sample requirements
Example: high, pulsed magnetic fields, > 30 T

Science:
Phase transitions in magnetic systems
Superconductivity
Suppress SC order, induce competing order

* Neutron energy: 10-100 meV

Requires moderated beam, low background



Current magnet capabilities

17 T dc vertical field (ILL, HZB)
17 T dc horizontal field (U. Birmingham)

25 T dc horizontal field (HZB+HFML, under construction)

30 T pulsed (SNS, ILL)



30-T pulsed field magnet

23.6° max. scattering angle

28° magnet and funnel opening

BEAM

Teflon or polyester heat
shrink (.003” thk)

Double funnel

Weld after .028” (.7 mm) thk 304 SST

forming with
magnet in place

.042” (1.06 mm) gap

magnet solenoid cooled in LN>

System built for the APS
Coil built at Tohoku U. by H. Nojiri
40-kdJ capacitor bank, chargein 25 s

/. Islam et al.,
Rev. Sci. Instrum. 83, 035101 (2012)
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ARCS spectrometer at SNS

Energy (meV)
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Time-of-flight (us)

1 ms 10 ms

Ambient water moderator
11.8 m to monitor

D.L. Abernathy et al.,
Rev. Sci. Instrum. 83, 015114 (2012)
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Magnetic diffraction from MnWQO4to 30 T
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Measurements on the SEQUOIA spectrometer at SNS
in “white” beam mode —Laue diffraction
5 min between magnetic pulses

H. Nojiri et al.,
Phys. Rev. Lett. 106, 237202 (2011)
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Magnetic diffraction from MnWQO4to 30 T
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Proposal

Neutron diffraction beam line
50 T pulsed magnet with decent rep rate

Neutron pulse intensity sufficient to measure a diffraction peak
within 12 hours (at 50 T)



